Hypothalamic and suprahypothalamic effects of prolonged treatment with dexamethasone in the rat.
Corticosteroid type I and II receptors mediate the negative feedback effects of these hormones at various central nervous system sites involved in the regulation of the hypothalamic-pituitary-adrenal (HPA) axis. To examine the effects of chronic treatment with dexamethasone (DEX), a type 2 receptor agonist, on the regulation of this axis, male Sprague-Dawley rats weighing 200-250 g were given daily injections of DEX for 1,2,3, and 4 weeks or were treated with a subcutaneously implanted DEX-releasing minipump for one week. At the end of treatment, the animals were weighed and brains and truncal blood were collected. Daily intermittent DEX treatment reduced the body weight of the rats in a time-dependent fashion, but had little or no effect on their wet brain weight. Plasma ACTH and corticosterone, measured by RIA, were fully suppressed after one week of intermittent treatment and did not show any further reduction in rats treated for longer periods. In these animals, the content of immunoreactive corticotropin-releasing hormone (iCRH), arginine vasopressin (AVP), ACTH and beta-endorphin (beta-EP) in the hypothalamus, hippocampus, cerebral cortex and cerebellum and pituitary ACTH content did not show any difference compared to vehicle-treated rats. In contrast, continuous DEX treatment increased iCRH content in the cortex, reduced AVP content in the cerebellum, increased ACTH content in the hippocampus, decreased ACTH and beta-EP content in the hypothalamus, and reduced pituitary ACTH content. Hypothalami explanted from rats treated with DEX for one week released lower basal amounts of iCRH in vitro and did not respond to a maximally stimulatory concentration of serotonin (5-HT), a known CRH secretagogue. Continuous DEX administration suppressed also potassium chloride-induced iCRH release. Interestingly, hypothalami explanted from rats receiving daily injection of vehicle, but not from unhandled, untreated controls, did not respond to 5-HT with an increase of iCRH release in vitro. In conclusion, prolonged and continuous, but not intermittent, administration of DEX had a strong effect on brain neuropeptide content. Both regimens of DEX reduced the hypothalamic iCRH responsiveness to stimuli in vitro. Chronic handling also decreased the responsiveness of the hypothalamus to a stimulatory neurotransmitter and may confound the interpretation of data pertinent to inhibitory mechanisms.